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We present a case of a 49-year-old lady who pre-
sented to the emergency department following an
acute injury to her left foot the night before. The
patient could not recall the exact mechanism of
injury, but remembered stepping off a raised surface
onto her left foot, and feeling sudden, severe pain.
Clinical examination revealed moderate swelling
over the dorsal aspect of the foot in the region of the
tibialis anterior insertion. The patient was diffusely
tender to palpation over the midfoot, and unable to
fully weight bear.
Plain foot radiographs did not reveal any signifi-
cant abnormality on initial review (Fig. 1). Specifi-
cally there was no loss of alignment at the
tarsometatarsal joints indicating a Lisfranc type
injury. These findings were corroborated by the
on-call consultant radiologist.
Due to the degree of swelling and pain the patient
was referred to a consultant foot and ankle surgeon
with a suspected mid-foot sprain. The specialist
identified maximal tenderness at the tarsometarsal
articulations, and arranged an urgent MRI scan
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Open access under the Elsevier OA liceMRI showed intra-articular fractures of the base
of the 2nd and 4th metatarsals, with some high
signal in the Lisfranc ligament which appeared
otherwise intact. In addition bone marrow oedema
was seen within the lateral cuneiform, 2nd meta-
tarsal base and cuboid bones.
Retrospective review of the plain radiographs
taken on presentation showed a cortical break at
the base of the 4th metatarsal, that was partially
obscured by the overlapping bones in that area. No
evidence of injury to the 2nd metatarsal could be
found on reviewing the initial radiographs.
Treatment was conservative in a below knee
orthotic with strict heel weight bearing only.
Had this injury not been identified the patient
may have started to weight bear too early, leading
to possible displacement and the need for operative
intervention.Relevant anatomy and definitions
The Lisfranc joint, or tarsometatarsal articulation of
the foot, is named for Jaques Lisfranc (1790—1847),
a field surgeon in Napoleon’s army. Lisfranc
described an amputation performed through this
joint because of gangrene that developed from
frostbite. The advantages of Lisfranc’s approach
were that there was no need for bony resection,nse.
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Figure 1 Plain foot radiographs (a) AP foot radiograph showing fracture base of 4th metatarsal (arrowed). (b) Oblique
foot radiograph. (c) Lateral foot radiograph.making forefoot amputation technically easier and
quicker. Lisfranc did not however describe the epon-
ymous midfoot fracture-dislocation named after
him.
To lessen ambiguity, some authors have suggested
that the term ‘Lisfranc joint complex’ should be
used to refer to tarsometatarsal articulations and
that the term ‘Lisfranc joint’ should be applied to
the medial articulation involving the first and sec-
ond metatarsals with the medial and second cunei-
forms.5
The Lisfranc ligament itself is a large band of
plantar collagenous tissue that spans the articula-
tion of the medial cuneiform and the secondmetatarsal base. While strong transverse liga-
ments connect the base of the lateral four meta-
tarsals, no ligament exists between the first and
second metatarsal bases. The base of the second
metatarsal is recessed within a mortise created by
the three surrounding cuneiform bones. This ‘key-
stone’ arrangement confers stability to the joint
despite the absence of a ligamentous connection
between the first and second metatarsals. How-
ever, the joint capsule and weak dorsal ligaments
provide only minimal support on the dorsal surface
of the tarsometatarsal joints. This anatomy estab-
lishes a ‘weak link’ that with stress, is prone to
injury.
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Figure 2 (a) Sagittal plane MRI showing intra-articular fracture at base of 2nd metatarsal. (b) Axial MRI showing
comminuted, intra-articular fracture at base of 4th metatarsal.
Table 1 Bony relationships/signs to look for on plain
foot radiographs
AP view
Alignment of lateral border of 1st metatarsal base
with lateral border of medial cuneiform
Alignment of medial border of 2nd metatarsal base
with medial border of middle cuneiform
First intermetatarsal gap should be less than 2 mm
Fleck sign in 1st intermetatarsal gap (flake fracture)
Oblique
Alignment of medial and lateral borders of 3rd
metatarsal with lateral cuneiform
Alignment of medial border of 4th metatarsal with
medial border of cuboid
Lateral
Step-off sign: dorsal displacement of 2nd metatarsal
base compared to tarsal bones1Strategies to improve detection of
radiologically occult Lisfranc injuries
Clinical assessment
First suspicions that an injury to the Lisfranc joint
complex may have been sustained, come from the
characteristic history of an axial load applied to a
fixed plantar-flexed forefoot. This can either be
from a low energy twisting injury or high energy
as in a car accident where the foot is held against
the pedals as the body jerks forward. This mechan-
ism causes shear forces at the tarsometatarsal joints
with the tendency to dorsal displacement of the
second metatarsal.
Examination begins with inspection of the foot
which may reveal swelling primarily over the mid-
foot region. Plantar midfoot ecchymosis has been
described as a clinical aid to the diagnosis of occult
Lisfranc injuries, and should also be looked for.7 It is
a late sign that develops over 48—72 h, and was
observed in the case described above. Importantly
pedal pulses should be palpated and compartment
syndrome excluded.The tarsometatarsal joints can be isolated by
palpation and with passive movements. Specifically
the metatarsals should be grasped in turn and alter-
nately plantar and dorsi-flexed, whilst the midfoot
is stabilised.
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Figure 3 AP + lateral foot radiographs showing fleck sign in 1st intermetatarsal gap (arrowed).Pain at the tarsometatarsal junction on palpa-
tion, passive movement and weightbearing is the
hallmark of Lisfranc complex injury, and should not
be ignored.
Radiological assessment
Several bony relationships are reported in the lit-
erature as important in diagnosing tarsometatarsal
injury when reviewing plain foot radiographs
(Table 1).
It is important to remember that not only should
these bony relationships be examined but also that
the outlines of each bone should be carefully traced.
In the situation of normal looking X-ray’s with a
strong suspicion of Lisfranc complex injury, the first
step that the Emergency clinician should perform is
to review the plain radiographs closely.
Standing X-rays constitute a stress test and should
be performed where possible.3 To aid diagnosis in
the A + E department clinicians should also consider
comparison views of the uninjured foot, as there isconsiderable anatomic variation in first intermeta-
tarsal gap size.6
Separation of the bases of the first and second
metatarsals signifies Lisfranc ligament rupture. The
‘fleck’ sign in the 1st intermetatarsal gap implies
that the ligament has avulsed a bony fragment from
the base of the second metatarsal (Fig. 3). Foster
and Foster showed that the most consistent radio-
graphic finding in Lisfranc joint injuries was the loss
of alignment of the medial border of the second
metatarsal and the medial border of the middle
cuneiform.4Conclusion
Even significant injuries to the Lisfranc joint com-
plex can reduce spontaneously, thereby hiding the
initial deformity. Pain at the tarsometatarsal joints
despite normal plain radiographs should alert clin-
icians to the possibility of subtle Lisfranc complex
injuries, and prompt orthopaedic referral. For these
254 S. Punwar, R. Madhavpatients CTor MRI scans may be necessary to demon-
strate or exclude injury to the Lisfranc complex.
The consequences ofmissing these injuries can be
substantial disability related to post-traumatic
arthritis. Patient’s that are discharged should be
advised to return if swelling doesn’t settle, or pain
in the foot persists for five or more days after the
initial injury.2References
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